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Fig.1 Section structure of hexagonal wire ring
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Fig.2 Section structure of circular wire ring
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Fig. 6 Circumferential tensile stress analysis results of of hexagonal wire ring and circular wire ring
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Fig.7 Circumferential compressive stress analysis results of hexagonal wire ring and circular wire ring
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Fig.8 Stress analysis results of hexagonal wire ring and circular wire ring bending around x-axis by 3°
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Fig.9 Stress analysis results of hexagonal wire ring and circular wire ring bending around y-axis by 3°
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Fig. 10 Stress analysis results of hexagonal wire ring and circular wire ring rotating clockwise by 3°
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Stress analysis results of hexagonal wire ring and circular wire ring rotating counterclockwise by 3°
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Fig. 12 Photos of circular wire rings used in tire manufacturing
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Fig.13 Bead diagram of circular wire ring

i A e i 40, 32 3451400 10 e R 75 2k i R il R
W BE 19 22 Pl 14 1 22 22 1) 95 A ] 5% TR T2 A I
BE, DA i B 32 7 ik A AR 22 ] I 2E A 52 TR
A, BT 22 ol X e B 1) i 35 M AR E , TRk
2 JEE b Ui/ N i B8 57 1) 82 55 B2 7, DRI B e 45 5
TR R B, AR IR Al A A 4

4 mmithatEee

XF12. 00R20%k T 48 i A T A Mgl i, &5
JEZR W T ARG o oS A T 0 22 B 48 iR i Rt
Aot ] 4750. 33 h, [BE X 22 B 56 G 1) 24758
IFE] 259, 82 h (T A PERE T 4F) , P9 22 Bl 42 i
Ypig % P oK I B s B A S R IR Al ™
HHIBRIE TR

5 45iE
WE TR R R 822 B[ x5, 5+
(10+17+23) X 2. 21N M B 9 22 Bl (7-8-9-
10-11-12-11-10-9-8-7) , H: Al 5 Y 45 44y fi 4% 22
A 22 Bl 1) P REAS 31 38 0 K 4, iR DUB/INI B G
T AR 1 () 45 19 7R 2R BB 7 5 R A9 22 P8l 17 it it L

PSR B AR R A 75 A TR 49 22 Bl /N 16% , [T 4
22 Fel A B T/ N i i B ARIR BB A A T
T REREAE s T A9 22 [ figp ke 1R 4 AT B e P A
6 22 Pl A 22 52 ) AN 49 ) e A 22 L o e S i 25
ANFEE B TR, B e A I 0 22 Pl TS B TR 55
PERE

S 30k

(1] FES. ARWE I JC N i 28011 2048 h275/70R22. SR [D). 7
& 75 BRHRA, 2018,

(2] 4L, JRIEAE AR AR NE , 5. o tERB AR TR IR BT Sl s HoR
WHFEID. Jbnt: b atfb TR, 2019.

[3] Wi 2, Er B, ¥, 45, TR AR 00 B SRk 05 54047 5 31

W], A r BT R 2E2A 4 (H SAFE2AAR) ,2020,48 (8) :124-129.

ZANG M Y,WANG L C,ZHOU T, et al. Finite element simulation

analysis and evaluation of radial tire’s transient dynamic

characteristics[J]. Journal of South China University of Technology

(Natural Science Edition) ,2020,48 (8) : 124-129.

AEVGEE, W, SR AE R A2 FISWRHTTAL M (Y B 55

FEE L. MU 4 ,2021,43 (1) :34-36,49.

LI X D,HUANG Z G,GUO J H, et al. Development of SWRH77A

wire rod for bead wire[J]. Sichuan Metallurgy,2021,43 (1) :34-36,

49.

[5] A, 22252 ik , 5. B IR B I 22 T B A L PR 1 S0 1k

[4

=



5% 7 19

FRIEARAE. 12. 00R204k 56 ity FH 1911 #0924 &l i1 B 5 505

SLPRIT]. 42 Jmlh,2021,47 (4) :27-30.

YUAN X K, LIM M, GAO Y B, et al. Practice of improving
uniformity of structure and property of wire rod for bead wire[J].
Steel Wire Products,2021,47 (4) :27-30.

T ATTE AT, 0, 45, 1. 3 mmys R B IR R R 22 70 0 7T 4
Ji i LI AR R ,2021,19.(8) :390-392.

TAN M, REN Q W, YANG J, et al. Application of @1.3 mm high

[6

=

strength bead steel wire in steel-belted radial tire[J]. Rubber Science
and Technology,2021,19 (8) :390-392.

XIERK. A5 3L T T LA IR 7S A B 24 Bl 5 [ JE A9 24 el 25 4
REXSLELL. #E R T, 2015,35(2) :24-28.

ZHAO'Y L. Comparison of hexagonal bead and round bead for truck
and bus radial tire[J]. Tire Industry,2015,35(2) :24-28.

UL, it AR T R ORI E 2 AR TR IR NG
Pl g P 2 ISR L], A28 Tall, 2021, 68 (10) : 751-755.

HAN L, YONG Z F. Application of liquid rubber LPBD instead of

[7

—

>
)

aromatic oil in bead filler compound of truck and bus radial tire[J].
China Rubber Industry,2021,68 (10) : 751-755.

B 8 6lE, T5%E , 45.295/80R22. ST IR & M #E T-/12%
FeRRRR LS R AELT] A8 R Tl 2021,41 (1) :13-15.

DUAN FY, ZHAO FY, WANG Z Y, et al. Bead structure

=
2

optimization of 295/80R22. 5 tubeless truck and bus radial tire[J].
Tire Industry,2021,41 (1) : 13-15.
(101 Bl Ui, X835 Jha Vel 8 22 3 T A5 X AR B b G PERE R 52 0], 48

PR AR 5% 45 ,2021,47 (15) :42-45.

SHANG Y S,DENG T. Influence of bead wire surface morphology
on rubber adhesive performance[J]. China Rubber/Plastics
Technology And Equipment,2021,47 (15) :42-45.

[11] £ CT2DANREIM 22 it $2 T 1. )ik ifi 42,2019 (9) :45-50.
WANG C. Quality improvement of C72DA bead wire[J]. Hebei
Metallurgy, 2019 (9) :45-50.

[12] 525, E4uR, 270, 5. —FR B 22 4 DK e g [P,
[¥]:CN 113714323A,2021-11-30.

[13] $25, B4, ST, 55, — PRI A 22 (L2 B e 41255 5 P,
HHIE :CN 113680243A,2021-11-23.

[14] FETRAE, 2558, B, 25 4 /NG 24 ) B 7 (830 T 49 2 Rl i 1 | i
A5 AR IR A9 22 B [P]. Hh [ : CN 113684706A,2021-11-23.

(151 XUHE, 2y, R B, 26 1 1 2 f 52 90 22 IR 1B 22 e 7 A 24
B as e JrikP]. P : CN 113668027A,2021-11-19.

(161 55 1) BH, e 7. iR VLA 22 1 4 2 B AL B e T2 LU AR D). 42
il 4 ,2020,46 (2) :24-27.

QI XY, GAO D L. Comparison of scale removal processiron of
wire rod for bead wire[J]. Steel Wire Products,2020,46 (2) :24-27.

(171 R, EAA G, XU 0P 5K 22 1 26 7 UK. 42 )8 il i
2006,32(4) :12-13,16.

SONG Q H, WANG B J, LIU S F. Production present situation of
bead wire[J]. Steel Wire Products,2006,32 (4) :12-13, 16.
We#s B #7:2022-03-03

Study on Circular Wire Ring for 12.00R20 Truck and Bus Tire

ZHANG Zhengwei', ZHANG Shaopeng’, LIU Xiaofang',LI Hongxun',LI Ming',

WEI Sheng',LIU Fengzhu'
(1. Shandong Linglong Tire Co. ,Ltd, Zhaoyuan 265400, China;2. Zhaoyuan 89000 People’s Livelihood Service Center, Zhaoyuan 265400,
China)

Abstract: The application of circular wire ring [1X 5.5+ (10+17+23) X2.2] in 12. 00R20 truck and
bus tire was studied, and compared with the hexagonal wire ring (7-8-9-10-11-12-11-10-9-8-7) . The results
showed that the hexagonal wire ring mainly carried the tensile stress and compressive stress by the central
wire, the circular wire ring distributed the tensile stress and compressive stress evenly on each wire, the Mises
tensile stress of the hexagonal wire ring was larger, the Mises compressive stress of the hexagonal wire ring
was smaller,and the circular wire ring was prone to having the problem of loose strand under compression.
The circular wire ring supported bending stress symmetrically,and the Mises bending stress of the hexagonal
wire ring was larger. When rotated clockwise, the wire of the circular wire ring tended to straighten, and when
rotated counterclockwise, the wire of the circular wire ring tended to tighten. The Mises rotating stress of the
hexagonal wire ring was greater than that of the circular wire ring. The tire with the circular wire ring had
better durability, and the circular wire ring helped to reduce the tire mass and rolling resistance.

Key words: circular wire ring; hexagonal wire ring; truck and bus tire; stress; rolling resistance;

durability



